Transformation of large discoidal complexes of apolipoprotein A-I and phosphatidylcholine by lecithin-cholesterol acyltransferase.
Using a cholate-dialysis recombination procedure, complexes of apolipoprotein A-I and synthetic phosphatidylcholine (1-palmitoyl-2-oleoylphosphatidylcholine (POPC) or dioleoylphosphatidylcholine (DOPC] were prepared in mixtures at a relatively high molar ratio of 150:1 phosphatidylcholine/apolipoprotein A-I. Particle size distribution analysis by gradient gel electrophoresis of the recombinant mixtures indicated the presence of a series of discrete complexes that included species migrating at RF values observed for discoidal particles in nascent high-density lipoproteins (HDL) in plasma of lecithin-cholesterol acyltransferase-deficient subjects. One of these complex species, designated complex class 6, formed with either phosphatidylcholine, was isolated by gel filtration and characterized at follows: discoidal shape (mean diameter 20.8 nm (POPC) and 19.0 nm (DOPC]; molar ratio, phosphatidylcholine/apolipoprotein A-I, 155:1 (POPC) and 130:1 (DOPC); and both containing 4 molecules of apolipoprotein A-I per particle. Incubation of class 6 complexes with lecithin-cholesterol acyltransferase (EC 2.3.1.43) and a source of unesterified cholesterol (low-density lipoprotein (LDL] was shown by electron microscopy to result in a progressive transformation of the discoidal particles (0 h) to deformable (2.5 h) and to spherical particles (24 h). The spherical particles (diameter 13.6 nm (POPC) and 12.5 nm (DOPC) exhibit sizes at the upper boundary of the interval defining the human plasma (HDL2b)gge (12.9-9.8 nm). The spherical particles contain a cholesteryl ester core that reaches a limiting molar ratio of approx. 50-55:1 cholesteryl ester/apolipoprotein A-I. The deformable particles assume a rectangular shape under negative staining and, relative to the 24-h spherical product, are enriched in phosphatidylcholine. Chemical crosslinking (by dimethyl suberimidate) of the isolated transformation products shows the 24-h spherical particle to contain predominantly 4 apolipoprotein A-I molecules; products produced after intermediate periods of time appear to contain species with 3 and 4 apolipoproteins per particle. Our in vitro studies indicate a potential pathway in the origins of large, apolipoprotein A-I-containing plasma HDL particles. The deformable species observed during transformation were similar in size and shape to particles observed in interstitial fluid.